Transcriptional regulation of glutaredoxin and thioredoxin pathways and related enzymes in response to oxidative stress.
We examined the in vivo expression of up to 16 genes encoding for components of both glutaredoxin and thioredoxin systems and for members of the OxyR and SoxRS regulons. We demonstrated that grxA (Grx1) transcription is triggered in bacteria lacking Trx1 (trxA) and GSH (gshA) in an OxyR-dependent manner. We also indicated that, unlike OxyR, SoxR is not constitutively activated in the oxidizing environment of trxA gshA mutants. We discovered that the lack of Trx1 plus GSH increases the steady-state levels of Trx reductase (trxB) and Trx2 (trxC) transcripts. This increase and the trxB and trxC up-regulation caused by the constitutive oxyR2 allele indicate that OxyR also plays a role in the regulation of the thioredoxin pathway. On the contrary, no change in the expression of genes for Trx1, Grx2, and Grx3 was observed. Transcription of nrdAB (RRase) was not induced by oxidative stress yet was induced by hydroxyurea (RRase inhibitor). Induction level was as the enhanced nrdAB basal expression of trxA grxA mutants, indicating that RRase operation without Trx1 and Grx1 must lead to disturbances sensed as those caused by hydroxyurea. We also demonstrated an inverse relation between nrdAB expression and that of genes coding for components of both glutaredoxin (grxA, gorA) and thioredoxin (trxB, trxC) systems.